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0001 

[1 SSI ft] 2002.08.28 

[HtS°l S3] gj^!M£ -^DIUI^J^ HAIEH^oi CHI 01 EH ?SS*I §1 ^ 

S S 8 S ] APPARATUS AND METHOD FOR DR I V I NG DATA OF 

ELECTRO-LUMINESCENCE DISPLAY PANEL 

[S§] SJI .Hg^ MAI CI 3**1 $1 At 

1-1998-101865-5 

[CHdlSi] 

[&9] SSs 
[□EIS13E] 9-1998-000083-1 
[ngojojs^dj^j 1999-001050-4 

[&Sft] 

[&S°I ^SH^I] OlSteJ 
[&S°I §^H^|] LEE, Han Sang 

720530-1067123 

435-849 

i^±] 3 DIE ^HAI £^2S 1057-10 103a 

[^^J] KR 

[£S°I. S?S]|] PARKJoon Kyu 

[^&J§^9ja] 740401-1702018 

151-011 

i^±] ahmiai timim 1630-17^x1 

R 21] KR 

[iiaxu 

[&s°i ^sa;n ois^ 

W&2\ SSHJI] LEE.Myung Ho 

[^Rl^Hs] 700505-1069321 
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[?2&2] 437-738 

r^^] • sjis °j§*ai £j\omm. mm 11062 

[^3] KR 

SgH;il KIM, Chang Yeon 

[5FBJ^iteia] 681029-1558418 

150-849 

l^±] MMmWM 364 Ei^OfEfM £f= 203^ 

KR 

[3 XI] 142521 ^§011 ojet l§, *II60£°I 

Oil 9.1 el m&&h\ m S^iUD. CHdl2J 
SSI (21) 

dimssi 20 a 29,ooo si 

[^6liSS] 38 0 38,000 9 

0 2d 0 S 

[&JMS?£] 28 S 1,005,000 S 

[iMIJ 1,072,000 a 

[§¥Ai#] 1. fiefA1-SAIIA1(E0)_1S 



m 
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^'ES-^ltlHi S^sfl^S] cflolB] * ^{APPARATUS AND METHOD FOR 

DRIVING DATA OF ELECTRO-LUMINESCENCE DISPLAY PANEL} 

£ l£ f-^3°J -fM EL ^>5I ^sl- ^£^14. 

£ 2^r ^2fl7l#oIl trf^ ojl^w njjEsJ^ EL 3EAl#*lf- £A] *1 S^o]^ 

£ 5^ £ 4i £^1^ EL £^3fl^ M-4^fi S^M. 

£ 6^ £ ^1 ^HH 4= cflolE-1 H^H*)^ 4^Hfe 

4. 
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5. 10£ 51 9^11 0144 j=bH^ K^f-t 7fl^^.S 44^ 51 

51 ll£ 51 9ofl £A]£ £^ dH^ Hi2H a. -$MI*| 44^ r: 

4. 

51 12^ £ <4^r 4§ nfles^^ (Active Matrix Type) EL 

51 13£ 51 12^1 514 £ EL £44^ ^ 44^ 51^]t}. 

51 14^ £ <£*34 7fl3 ^HHl ttfs pflojEl J=4444 l^l^ 5= go) 

51 15*r 51 14°fl 5l4£ ^ ii DflojE) JE.4°1« IC^-1- 7))^5L^ 44^xr 
51^44. 

51 16£ 51 14i 5l4£ ^ dlolEi £E}o]ti IC^-# #A))S] 444tt 51^ 

°)4. 
4. 

51 18£ 51 174] 5144 ^ ii cfl c»l ^ H4°m IC^-1- if^^S 444 
51^c»14. 

5i I9^r si rHl 5144 t-lHEi HBHjL ic^-l- ^14 444^ 51^ 

°14. 
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2 ; 4 ; -Cl* 

6 : 8 : 

10 : ^ 12 : ^ ^<$%- 

14 : ^ 16,42,62 : EL K^Wi 

18,44,64 : i^H HeHu] 20,46,66 : HH^l = eH*l 

21 : = 31-01 h. IC 22,48,68 : ^7lEL t 

50,70 : 

52,56,72,76 : $3. B.^o]w IQ^- 

54a, 58a, 74a, 78a : ?l^*Hr tt/A^ 

54b, 58b, 74b, 78b : <$3.*& ^)o]b] HeHj± \q 



< 32 > sje, -g-^^(Cathode Ray Tube)^ £3 Si WW 43^ #<H ^ 01^ 5| 
# ^j^ll-ol 7fl#£)Jl jg^- j^aI^I^ 011^ ia]^-^] (Li quid 



♦ 
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Crystal Display), ^tHHI £4^*1 (Field Emission Display), #4^4 g_x\ s|jv| 
(Plasma Display Panel) ^ Q 3| £3.-^-4 Ml ^(Electro-Luminescence : 4*h "EL"°) 
4 3.*)%*} ^o] 014. £A]^]^- £^H^£*H*r #^^4^ 

4^14^ ^ 5fl4'. . 
<33> EL £4 #4^ #44 ^llt^ ^M-g- t#47l-b 4 1 iH-^434, 

*fl:§. 53 ^°fl 44 -r-7) EL4 -fM ELS. cfltf^nf. oj E L £4#4tt 6 ^H^l2f 
£4 4- f^^H 444 -§-^H7r -§-4^£4 

^°.5L 4 = 4tt £ji 014 cle^V EL £4^4^ #^^#44 ^IH^ 

444 $14. 

<34> Si l£ EL ^^*>7] 4tr H^Sl -fV7) EL ^l- £4# 

44^44. -fi-71 EL-^ -g-4"(2)4 $4(14) 44<Hl ^7} ^#(4), #4 ^ 

^(6), ^##(8), ^ ^#(10), ^ ^°J#(12)-i: ^444. 

< 35 > ^4444 °o^(14)4 #^f444 £4(2) 4°H 44^ °j7 r 44, -g-4(2)°-3. 
^4 4*Rr 44 ^#(4) 4 44 ^r*#(6)^r f^fl ^4^(8) ^AS. 4^4 

4. atr, °^(14)A^Bl ^ ^^(12) 4 4^ ^^(10)# f-Bfl 

H a v 4#(8) ^^-S 4^44. ^lofl 44, t4#(8H4^ 44 ^^*( 6 )4 ^ 
^(io)A^bI ^£)44 ^7f4 ^4 ##44 ^fllttl 4*fl t^^Tfl ^1 
^, 4 ¥^444 44(14)^ ^ ##44 444 £434 44. 44 

4 el ^7)^4^ 44 35^r £44 <#44 4^ 444 4314^ 444 ^ 

4^MI Hl^HS 44(14)-gr #4 ^4-tHH ^44. 
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<36> £ 2~ #efl7l#i 4^ cflM^i^ (Active Matrix Type) EL £*R>*li- -£ 

<?1(SL)4 cIM^ ^4 0 J(DL)^ Hx>-^-n>4 tifll^ -a-7lEL(^*>, 0EL°14 f-) €#(22) 
1- £^Kr EL £AH\t(16)4, *d^4"°J#(SL)^: ^*\7] ^ HeH*1 

(18)4, cflolE-] ^^^ll-(DL)^- ^§f7) cflolEi c^o)h](20)1- t^I^K 

<38> 0EL €#(22) tt^°A ^4<d(SLH ^m^7\ °\7\% ^ ^$\°] 

#^4°J(DLH1 ^s\^ $^2., ^ ^dM^i A o v -§-*Rr lH*r 
7fl €4. 0EL €#(22) 44£ ^7H^S cflolE] ^-^^DD^ ^ ^^(SL) 
4°H1 4°l-2-S.3. £^£4. OEL €#(22) £3H ^l^teKSLH 

^•^s] ^^1^7} ^-^4 ^a]oii dioiEl ^^(DLH 4€- 
2] 3^7} <&7\$°] £ y <R* ##°1 l^fe ^-r t^Ml €4. °14 ^21, 

^4<eH OEL €#(22)ofl^ 3*8-$ ?]7l-^^^ ##^4 &7|] 

£4. 4*1 OEL €#(22Hfe ^d^7f ^°fl 

^x] OEL €#(22H^ ^«,H^ f^£4. 

<39> ^ H4oiu](i8)^ 4^7fl£l #^-4<>]#(SLH ¥-^2] 4°J£ 

<40> c-UojE-l £E.5H^(20)ir ^7l^>44 E^ Al^ofl -§-^}fe ^f^t Sfe 1^ 

1- £fe ^4°J#(DLH1 ^-§-$4. 
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<4i> 4^4 EL £444^r 31444 4314^ #ff-3l€ SEtt 4^4-8: 44 4 
OEL €#(22)^ ^44 44. ^s]^, OEL €#(22) 44^ 4°14 4^-4 
4(DL)0-5.^-4 4^4 44 «H144 4444 44. 

<42> 53 tflol^6|l -g-^H 4^43*4 2:44^r 4°14 H4°l 4 

(20)^ 4<r4 4°14 E-el-olti. ^ 3 5) s.( Integrated Circuit ; °14 "IC"4 f-)(21)S 

tHloiEi j=efo]ti. ic(21)fe £ 34 5144 44 4°1 44^1" 41-4 44 # 
^-4 4 (Current Mirror) ^£ 4-§-44. 

<43> £ 3^ 4^44, 0144 =44 « IC(21)fe 444CVDDH ^4 7l§ 

M0SFET(M0)4, 4440VDDH 7}& M0SFET(M0)4 ^IS. ^44 4^4 3 (Current 
Circuit) s|5L# ^44<*l OEL €(22)4 ^#4 OH 4 44441" 444 44fKi)-& 
*^*Kr 44^4, ^ 44fr ^^-8- M0SFET1-(M1 44 M4)-Ir ^444- 5E4, 4°14 

= 44^- IC(21)£ 44^ ^4^ ^-8- M0SFEKM1 44 M4)4 3144 4444-t 4°1 
oil ^44 °*J3 31444 -§-444 44 ft ^% M0SFEKM1 44 u)Sl£.¥-b\2] 44 
fKi)4 ^44^ ^444 4^-4^4 €^4^- ^44tt ^4 % ] £4(^4 44 &-B-) 
1- 4 ^444. 

<44> 4$ MOSFET(M0)4 44 444^ ^^44(VDD)1: *$^S. ^«Hr 44fr ^-g"8- 
M0SFET-&(M1 44 M4) 44£ ^ 4# M0SFET(M0)4 4f>44 44 ^ 

44 444(04 2 n *fl4 44^(2i,4i,8i ^-)# -^444 44. 4*1 4 ^4fr ^4 
M0SFET#(M1 44 M4)44 44ff(i)fe ^4 ^44, ^ EL S4444 t 1 

^4 OEL €l-(22)4 44^4 4^4 44 # 44 slfe 4^44^4 4°14 4444 
f 443 44^44 o^sfl 4444 44. °H1 44, 4ft44 ^44^ 41o] 
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El 5.^0)2. IC(21)^r ^4 4444 44 444^7 4^# *1H44 444 ^4 44 
ofl a-^jl cfs ^fM 5Hr 4^7fl£] 4fMl4-§- 44l:-§: ^444 44. a^U, 01 
44 -44* ic(21)S) ^5 4444 44 4^7)14 4fM14-§- 44* ^ 4^ 44 
5] 44(R)-lr 4444 4$ M0SFET(M0)4 ^^rH 44°fl ^ ^a] o.^ eQo|B] £2} 

4«- ic(2i)4 44-^(0-1- *il447ti €4. 
< 45 > #efl4^i 4^ cfloiE-l seH»](20)Tr £ 3^1 £44 444 h44«- IC(2l)# 
4^7flS T^SI-aL, 444 3144 = 444 IC(21)£ 4^ MOSFET(MO)^ 4^ 4^1- 
^#44 44 44 444i>.3.444 4§ 4^4^ ^441^44 44. 4 34 314 
4 = 44*- IC1-44 44 #3441- #44 4*11 444 4S 444^1 #3-^ ^4 
4t11 *1] ^44 44. 4 4, 44^1 444 = 44* ic(2i)fe ^44 44 444 
(VDD)# 4-§-47l 4^4 4$ 4frt ^444 44 444^ 444 444-1: 2:4*11 
4 44. 

<46> zl44, #2fl 4 #ofl 4€- 44-a ife^^ el £44*l^r 444 = 44-^ ICt- 
4^7Bs A>-g-t 34 xj^fo] &44jl, 41: 4§ 4^4#ir 2:444 44 
43 444 &44fe £*)144 44. 

14^4 44^4 4-fe 4^3 4*0 
<4?> 444, £ 4^ tfloiEi h44« IC4 #3 441- #4 4 45^- 4 

EL £44^4 444 ^44 4 44^ ^4^ 31 44. 
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<48> ^ 4^0] 4s 42-*^ S]^ 344-^^^ ^jB <g ^Al/J-g- ^ ol^jL 

4 EL cflo)Ei ^-§-4*1 * afl^Rr 3| $14. 

14^ ^ ^ 4£1 

<49> Aj- 7 ] JS-^l-g- ^ Sl-71 ^H, 4 4^ EL 3 dlolE-1 ^4*14 

4445:1- <$m^*\ 4^ £4*Rr SAlsfl^4, ^4fHl 7]44^ ^-71 SAIS})^^ 

CflolEil- ^#*J-7l ^4 £4 >8=L3 CflolEi ifs}b CflolEl ^^-1- 

^tilsH; ^ 4H*S C-flolE] 4^4^ #7) ^4fHl 7l^H 4?1 SAl5))^oll 

44471 314 4ir ^J3l ciioiEi ^4°m ^H^4, 471 44 4^ dl 

=4olti ^2Uofl ^71 ^4it# 4?>44 4^H1 4^4 4^ tflolEi 
4^4<>fl #4 °J7V471 34 7l$44 ^/Sfli4t 4*1 4^ ^-i- S 

33 o.s. 44. 

<50> £ 44^4 o] ^71 44 $3.1$ JE.4°1« ^slS^r, #7l 4444 7^ 

444 a\o)o\] ^4 3^ ^4^1 4i44, 44 ^4^ ^H*l ^44 44*1^ 
# 4^^^ofl ^#£)oi 44 ^7}# ^44 2" eflf a 7] 

s. s4^Tr *<3444 ^444 ^3*1 i4M 4^H 471 £144441^1 4 
#471 34 4^ ^44 ^.g. ^7>^ ^wl4fe 34 44. 

<5i> g. 44^143 ^-7] ^a^.c-floiEi h4°1w 3333.^ 471 ^4 
^3*1 ^41-4 4444 4°H ^#£H 47l tflo)B) 4444#°fl 
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^3^3 #^£3 lifl- 2^*M 3lL> ^3*1## 3 ^3 

*fll £3*1 £7>3, #3 ^1 £3*1 £7f3 #^3^ S]£f ^*>£S. Aj- 7 ) 71 

^Jt^l *I12 £3*1 £7>3, #3 7fli £3*1 £7-1-3- #ff-3 ^ ^st 

5^ #3 71^ ^14 oj-g-el A o > 7 i 3 = ^i H ^ cjjojE] =el-olH ^5]jg.3 

^■H- ^3*1 ^3-3 *i|3 £3*1 £33, #3 7fl2 £3*1 £3- 

3 *ll3 *i#€ A 1-°H1 ^€ *I14 £3*1 £33, A o v 3 ^4 ^3*1 £*>3 ^fl-33 si 
si- M*Ke^ #3 ^3 ^tHHl 33^4 3-1-3 SI 3 3b A o v 3 333 
3*HHi ^W7l 3^ *ll5 ^3*1 £71-1- ^-8- $4. 

<54> £ ^6)17^3 Aj-7] 71^^^- -^/sfl£-SjMr f 7l^^«a-^4 ^2 *H 

i ^3 Tin £33 £7>3, #3 ^i £3*1 £7>3 #it33 

71 7)12 #«*HH 3^r€ 7)12 £3*1 i7>3, AJ-7] ^ 2 ^3 £7}3 717^^ A}o]ofl 

^33 #3 ^12 £3*1 ^3* *H4l:M -§-#*Rr ^13 £3*1 £33 

, aj-7] ^7>3 ^33 ^St 7^*1-5^1 7)q#<&#<q ^#^4 o}£e] 

Aj-71 o]^*V ^ >8=H§ c-flolEi ^#^-611 ^Tiff-t- ^*}3 3^ 7fl4 £3*1 £3"4, 

#3 ^13 £3*1 £3-3 3^33 3^1- ^*KE^ 717-l^^ofl 33^4 ov-a-e] av 
71 3^f- >S3^ tiM3 h33x ^33^3 ^3*1 £3-3 H2fl<y ^7H1 ^ 

€ ^15 £3*1 £31- ^3?Hr 3!ir *>3. 
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SLofl *J3fl£M*|fe 7^ J^J 0.5. 
<56> £ ^oflA^ aA]^^ i^fl c-fl ^ ^^<yi-s] JE*}^} 

€(0LED) Afojofl q$$o\ ^7fl^>g(0LED)-i- fl^ ^6 ^3*1 ^f^f, #7] 

5}o] Al-cq Ai^ofl -g-#sqfe ^18 ^}^, ^7} *\}Q ^ A}7 ifl*l i*}^ TijolE 

*fl7 ^3*1 ±A$\ XM^. -i^^^€(VDD) a}qH ^^H^ 7fl5flAlEKCst) 

<5?> a. wv^j ^ ^ ig._f.ni tin ei ^#*m ^^-^i 

if «a^%o> sh v * £^Rr a^sll^, -^^H 7l^H #7i a^sfl^^ tfloiE^ 

1- ^"^^71 ^RV 4^51 ii^ dlolEl Jtt^Rr cflolBl ^^1- 

*Hl *dit iil CflolE-l #7] 7ltiVt>^ #7] SAlBfl^ofl t-flol 

iil C-flolEi H^ti ^S^S]-, a> 7 ] dlolEi 
He}olH ^^SIS.^1 #7l ^^1- ^l7>^4 ^Ajofl o]^*V cflolEi ^ 
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<58> £ ^<$*\2\ ^7] Hel-olH. ^*\5\3,±r, %7) 7}^ 

4°l°il 3^r£ £*>4, ±7}9\ 3^*13 

1- tM^H^ #7] #<>,HH A o v 7l i^^l 2" eflt 371 

S lfl-§-*Rr ^3*1 i7]~i-§- ^Hfl^H dlolE^^ol^ofl ^ 

^}7) 4^ ^-8- ^«l*Kr W. 

<60> M. ^ofl^S] A> 7 ] 71^^^- ^/3fli^, 2fl2 #<?H14 7]tf#<SQ *H °fl ^ 

^1 ^H*l 4>7l 211 1 ^4 ^fH^ ^^>i^ #7} 7) 

7]^^o\) $4?% ^2 ^3*1 £7}<4, ^71 *$\*\ 3 ^# 

Hel^d ^7H1 ^£ m £44, #7l 2112 ^7} 

4 2113 4°H.^^€ ^4 4^*1 £7}4, ^7) 2114 ±7}9\ 2) 

S# ^S>£^- #7l 2113 3^34 «a^*V 4>7l Td^- DllolE^ 

^^d« ^iH^l 2jl5 4171-1- ^ ^SLZ, 

<61> M- ^ofl.^jj] 4V7I 2)13 ^H*l i7}fe 4M ^ iil cflolEi HHl-olH ^^Sl 

<62> £ ^ofl^Sl Cf^ Aj-7) 71^^^- ^/stf^Hr, 717-1^^4 2fl2 Afo] 

°fl *U ^H*l ^44, 4I-7I 211 1 i7}4 ^.^-nl Z] ^ 
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7} A}2 ##3H *H2 cM-Sh A ^7l *fl2 £7>4 7l^^^ AH ofl 

^71 <y^tt ^ >8a$ ^Jfofl 33^1- ^14 ^4*1 ^>4, 

71 $3.% =e}o)ti ^3]^ i7fs] =efl<?l 

£ *fl5 ^3*1 ^7>1- ^Hl^ W. 
<63> ^ ^ofl^^ Aj- 7 ) *)15 Aj-7l r-Ho]Ei H5}o]y. 

4 ^€ ^£5.-^-4 «^ fit ^4 4^! %7\ <^S)JE 5.^1 til ^ 3 
7\m%4.A € ^344, #4 4. ?£#4*r 7l4€^(GND)4 

4, ^71 ^16 ^44 i7>4 ^^lEll- 7l7i^oj.^ (GND)ol l ^£ ^7 ^ 

*1 ^1-4, ^17 ^4*1 ^ ^ 4^4<?H /S^M dlolEi # 

^"44 #4 ^3L°fl -§-#4tt *)18 ^4*1 ^44, #4 ^ *l]7 ^4*1 ix}$l Tflol 

— CflolEi 4444 ^ 48 ^4*1 ^#3tt *fl9 ^4*1 4l7}4, #4 ^6 

* ^17 ^4*1 £43 TflojH 7l^^^(GND) 4°H ^4 7fls)lAlEl(Cst)# 

^4*Rr 3# 44- 
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o^lE S .e D l Ll ,|A S^Sfl^ ^g^Hl &<>H, ^l* ^tHHl ^ti ^ A <3€ 
t-flolE-l ^^j^il a o > 7 1 o] 7 j-^ cj.^ #7] oj7^g ^fj-ofl 7l *H # 

71 ^^^171-4 f;*H #71 ^ £^ tflolEi ^^5)^4 

iil Cflolt) ^^5]^1 #71 .^*Hf-# ^7>«1-fe ^T^, #71 ^l7>^ 7lti> 

*H #7l ^M-f-nH^ € tJH cfloi^ ^e^-toll OH&I* ^*Rt 
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<68> 



3. 



<69> 



-£ 4rr ^ 4€- ^E)w. *flM^^(Active Matrix Type) EL S^l^lt- J£ 



<70> 



51 41- £ ^<gofl 4^ ojl^y D |ESJA^ EL ^R^Itt ±?£ 



#^K1(SL)4 ^eKl(DL)£] ^r^*} 1 } yfl<i^ o-7i EL (ol^ ( »0EL"ol^ 

€l-(48)^r ^f^rfe EL a^l3fl^(42)4, ^i^e+^^CSD^ ^^^7l £|*V H 

5}ol^(44)4, ^ef°Jl:(DL)^ ^^7l ^t!r 31°!^ H54 0 W46)-|- 



<7i> OEL €#(48) -g-^-o] ^ #^-2Kl(SLH ^m^y} ^ 

°<^°J cflolEi ^^(DLH ^"g^fe SM^lJl, ^ #^Hl3L°fl #-§-SrTr f-^r 
?1) €4. OEL €#(48) zj-z}-^ f-7H^-S. cflojEi ^^(DD^ #^eKl(SL) 
4°H °M*V OEL €*(48) 4^ #^r°J(SLHl 

i«i7> ^-A]6fl cflolEi ^^(DLHl cllolElAlJioll rtl-s 3^ 

^ ^5r°Hl £t3fe OEL €#(48 H ^ y oH* °!7}^il3.*j ^S>*1 &7fl 

€4. tH !HH, <£-#*Kr OEL €#(48Hfe ^ y oH^ 3*f7 r 
*H OEL €#(48)^ ^*d£4. 

<72> JE.5LolBK44)fe ^ ^^5}^ll-(SL)i ^H^S] iM^t" 5f°d£ 



^l*lcf. 
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<73> t\)o]E] ^51-01^(46)^ ^7l?»4 ElM^^i -§-#S r fe SlMI JEfe 

< 74 > oje^] EL 'JEAj^lfe $3 HHeH s)afl*>fe ^ellHl # 
f^Jlt OEL «(48)4| ^SrXl ^4. ^-2, OEL €#(48) 44£ #^-eF 

<75> o]e]«l OEL €l-(48) -£ 5°IM^ £o] ^#*1(50)4 ^Tfl^^(OLED) 

3. ^€4. <^7H, ^ ^^l(50)fe ^^-^«a-€(VDD)4 ^XI^MCQLED) 4°1 
i H^SW ^Xl^f (OLED)^: ^^-*>7l ^ XI 1 TFT(Tl)^; Xll TFT(T1)4 
1- H^-E.^ ^-f-^^CVDDH XI 2 TFT(T2)4; Xl2TFT(T2), i^eKKSL) 

^ dlolEiB]-o](DL)i d)]o]e^o1(DL) #4) ■g-^fe- XI 3 TFT(T3)4; XI 

1 TFT(Tl) ^ XI 2 TFT(T2)£] XHM 1 ^}, tflo] ^ej-ol ( DL ) Xl3 TFT(T3H XI 
4 TFT(T4); XI 1 TFT(Tl) ^ X|2 TFT(T2)5] XHM#7}s4- l^^-^^^(VDD) 4°H1 3# 
7fl35flAlEKCst)# Xll ifl*l XI 4 TFT(T1 ifl*l T4)tt P Ef<y M0S-FETS 

<76> XI3 ^ XI 4 TFT(T3,T4)^ ^^(SL) A^jM^ €- 

sHKSL) tfs] 7}^!^ (Threshold Voltage : Vth) °}*}°4 «fl AS M 

f- -fH^Xl ^4. °1 X|3 ^ X|4 TFT(T3,T4)S] £ 1^71 *H| PW3eK!l-(a)£.M 
$\ elM33l#(Vcl)£ XI 3 ^ XI 4 TFT(T3,T4)5l ^^r^r Xl^S^f- 44 3-f}-SH 
Xll TFT(Tl)^ X1°1S^H < ?]7l-^4 of-g-el TflsJMeKCstH ^€4. °1^ 
■ , XU % XI 2 TFT(T1,T2)^ AHeHPI^HI^ Xll ^ "X|2 TFT(T1,T2)^ ±±^}9\- Hefl 
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o}#4 A}ojcq ^S3| i7 | ^ 71]^^^ c(|olEl^^<Vd)ol m TFT(Tl)°fl 9l7}5\*} ® 

<77> TFT(Tl)^ ^Rl^l 7flo)S^H ^sJtt ^HE^tfCVdW 4^ iit} 

(OLED)^: 

<78> ^2 TFT(T2)^r ^11 TFT(Tl)^ #fH&| ^^S. ^>£sl<H ^1 TFT0T1 HH^l 

<79> 7fl3flAlE^(Cst)^ cH°lB^^(Vd)4 it^g-^VDD) A>ol^ ^oKg. *j ^ 

TFT(Tl)^ TlHEt]-;^! ol7]-S]^ Hefl 0 j7l^o> <y 3*1-711 ft*}^ 

^^]^l(0LED)o)l <d7>£l^ ^^-tf H3l°j7R> ^^^7)1 ^M?lcf. 

<80> a|7H ^ U-ll ol oil -g-^}^ ^^A]X51 liif S^sf^ C-ilolE-1 J^SH 

(46)^ 4^ cflolEi ^SHti. ICS. ^€4. 
<81> J£ 6^ £ *fll ^aHH 4^ tilolEi HBH^ T^^T 51^14 

. s. 6<^1 #4 cfloiE-i = eH j± ic4# 44^ 

olJl, £8^1 6^1 til o] El J=5H«- ic^-l- A oMl§l 44^ 

4. 

<82> J= 6 -E 8^ C-HojEl ^Efo]tH(4 6 )^ cf^S] ^ 41 H C-flo]E-l H5f 

IC^-#(52a ,52b, 52c ,...)# ^4^4. 4t^ ^ dl°14 a4°l«- lC^-# 
(52a, 52b, 52c,...) f^#£4. ^ cfl^El i C ^- 
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(52a.52b.52c,...) AA^ 7}$^ ^^-/3fl^(54a)^, 7}^^ ^/Bfl^ (54a)S 
JfE^ ^«fl $3.*$ ^}o]B\ ^S\o]w IC(54b)# 

< 83 > 7)^^ ^/sfl^(54a)^ ^ ^^US^i ^^^-(Iref)l- ^ 

^•% Vc »> ^ hm*i H^jti. ic(54bH s]7}-#4 o^ej 

# 91^^ ^ $3. t\)o]E] H^ojti IC4(52b)<fl Sl^Rf <*^g; *Vtf. 7}^ 
^^/sfli«(54a)^ £ 85] ^-eHH^ 41 ^ 6 ^(VDD1)4 7l^^^(GND) ^ 
<>H ^11 ^7>(P1)4, ^1 ^>(D1)^ S^f- ^*}51 

4 '7)^^^(GNDH 3^r£ *l)2 £ ^)]3 £*]-(D2,D3)£h 42 ifl^l ^>(D3)4 

*fl2 *1<&€(VDD2) 4°H ^€ ^4 i^R 1 £*KD4)4, t(|4 db*KP4)4 
*1&| ^Sf T^KS-tl 7fl2 #<?H1(VDD2H ^^14 °l-§r&l ^ 41a cfloiE) 
« IC4(52b)i 7l^^f- ^^1-71 71)5 ^4)3 ^7>(D5)1- 7*1 OT". ©1 «fl, 
7l]3 i7KD3)^ ^ ^3.*$ clHEi IC(54b) it! <rS. M". 

Till vH^j ^13.^^1 :£7}(D1 ^1 D3)^ N b^oi MOS-FET^ ^^H, 44 ^ ^15 ^ 
^1 i7|-(D4,D5)^ P E|«a MOS-FETS 
<84> zji^ ^sjil^, ^ 1 ^^(VDDl)l- Ti^-^Hl 45} TlU i^^T £ 

7KDl)ofl^ 71$ 3HHlref)7} xiMl Tfll ^3 di7>(Dl)4 

7112 £*>(D2H5. 7l^ *HHlref)7} *3 7fl ^4. ^2 #°J-€(VDD2) 

4 7112 ^3 4i4(D2)^ ^4 ^o^l ^7KD4)i^r Til 2 i^H 1 ^>(D2)f - f-*} 

^ J:ii.rr 7 i§ ^(Iref) ^7} ilTll =14. °H1 4^, ^4 i$J3 i7>(D4) 
4 3^13* nM^fe 45 i7KD5)i£ # 



rn OA 
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ICJf(52bHl Sl7}£M3l4. ol S °JfH, t-lH&l ae-}o]^(46) vfl ^J£L^ cfl 

o]Ei £LeH^ iC(54b)°11fe' #ff-7} 

<85> t^. ^EL% H51-01M. IC(54b)fe- S- 83] -f^^l^^- £°1 *fl3 

(VDD3)4 *ll3 ^3 £*KD3) 4°H1 3^r£ 7l§ M0SFET(M0)4, ^^(VDDH 7}& 
MOSFEKMO)^ ^£)<H OEL H(48H clM^ 

^^Sl* 44i ^^(i)l- ^^tt ^#fRi, ^ ^#fr ^^-8- M0SFET«-(M1 ifl*l 
M4)£ fwl^tf. 5E*>, 3lf- ^H*§ cflo]t| H^H* iC(54b)^ ^^Hf ^#-8- 

MOSFETCMl ^ M4)^ #^91^ ^-°H ^1 ^ ofl -g-^-isH ^3 

ff- M0SFEKM1 ifl*l 114)^.5-^51 ^^HKO^ ^-g^l^M- Sl^Kl^M 

lift a^Hr ^^^>(£^1^1 &£)# 3 

<86> 7l§ M0SFET(M0)2f %n 7l^^«a-^(GND)5] ^3tf-§- 3*1* ^ 

^-g- M0SFET-&(M1 ifl*l M4) 44£ -± ?1§ MOSFET(MO)^ 4 
4 33^(04 2^5] ^*Hf(2i,4i ( 8i fOl- €4. 6 1^ ^^Hr 

^-g- MOSFETTOl M4HH ^s|Sr ^^HHOfe Jf^, a EL £^1^ 

51 OEL €#(48)^1 £t)1# £>(1 sj^ ^flsflAliiisq- cflol^ 

cflojE^ H4°l-& ic(54)fe ^*}%°\] 44 £^ 



0 
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*Rr *dfH& ^l<H«V7l ^ 4^1 45- 4^ 7^3M- 5Hr 4^7^ ^afl <h 

-g- 44. IC(54)4 ^ ^^HH 44 4 

^7flS] *I^MH-g- 7^* 0 V^ ^ o]^ $^6) xHHR)# #^*H 7l§ M0SFET(M0)4 22} 
£H Afolofl ojl*| c-floje] Hsfoju ic(54)fil *lH*}7ll 44. 

<87> £9r^ *H2 ^HH 4f ^14 H4°l»14 ^-g- 44^ 

£^<>]4. £ 10^- £ 9^1 £44 ^3 c||o]|=] HH^-Olti. IC-^1- 7fl^^ 44 

^\tz H^aL, e £ go]] H a]^ cflolE^ JE^ojti lC-^-# ^M14 44 

<88> £ 9 114 i=4 0 W46)fe 4^ cflolE-1 H. 

4°lw- IC-¥-i-(56a,56b,56c,...)-i- ^IW. 4<r4 4^- $3. ^ej-o] y. ic^f 

l-(56a,56b,56c,...) 44£ ##^44. 4^ HH4 H4°l«- IC4# 
(56a, 56b, 56c,...) 7l^4ff- ^/sfli-f (58a)s|-, 4$4ff ^/*l|^-(58a)3. 

^4^ 7}^^o\) 2]^ ^4fe 4^ cfl^l4 = 4°1 IC(58b)l- ^4t!:4. 

<89> 4^4^- ^•^-/4^ J f(58a)fe 71^ 444^5^4 ^4 4£ 44it(Iref)«- ^ 
#1>4 4i? cfloi4 H4°liL IC(58b)ofl 917}^ 4#ei ^^tt 4^ 44-fKi) 

1- 4^ 4ff" ^3 C-flolEl H4°m IC^-(56)ofl °J7>4^ $4. 4^ * 

^•/5fl^(58a)^ ^11 444(VDD1)4 7l4444(GND) 4°11 *Hl ^4 

(DD4, ^l ^4*J ^4(Di)4 4fr-43 ^S-l- ^ 



no 
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<%^S.% 4l ^^(VDDlH) 3 #3 m ^>(D2)4, 42 ±7HV2).Q A 

^^(GND) 4°H 43 £*KD3)sh 43 ifl^l £*KD3)Sf 

«. IW56)£ 7l$^^-# ^it^7l 44 £*}(D4)^ ( 43 rMH 1 >M-(D3) 

31 IC(58b)4 7l^## ^^}7l W 45 i7>(D4,D5)l- °1 

4, 45 £*KD5)£- ^H*g 4°1^ ^^H* IC(58b) ^4 ^£ & 

4. 41 ^ 42 4i7>(Dl,D2)^ P ty<$ MOS-FETS- -^^H, ^3 ifl*l *fl5 

£*KD3 ifl*l D5)^ P MOS-FETS. t^sM, 44 ^ 45 ^R 1 £*Kp4,D5)^ N 
E*<a MOS-FET^ 

#B|Ji^, 7l^^i^(GND)# °l-g-$ ^^iS] 1^44 4sf 41 
dM-(Dl)^ ii-H4<y#4-t 7l^ *HKlref)7} jLSTfl £]JL, 41 ^3 

3 £*KD1)4 3^*12-1 s|St ^*Rr 42 i^^l ^7f(D2)4£ M$ 7]^^ 
(Iref)7> ilTll £tk 42 ^^R 1 ^7}(D2)# ^-fHb 7]^^(Iref)fe 43 ^R 1 £ 
7>(D3)s] 4°1S^7># 4<H*H 43 ^7}(D3)4-£ 7l^^-(Iref)l- * 

= 4 #4. Sl«H, 43 i7KD3)5f tM^Rt 44 i^R 1 

^7>(D4)4H 7l£*HKIref)7> * = 7fl =H , 44 i^>(D4)^ 3^r€ 

$3. $)o)z] j=eH* lc(56bW£ 7)& ^^-(Iref)7> xs^] ^cf. 

43 i7}(D4)^- §°a^4 43 i7KD3)4 ^*Rr 45 

^SR 1 
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£4(D5)^ 4ff- $3.% HH4 £L4°1« ic(58b) ifli 4^ ^KlreOf- ^*>7ll 4 
4. 4*H, tiM4 j=4°14(46) 4 2-^ 4^ 3144 H.44 

« IC(58bWfe 4ff-7l- o]7>^ ^ &4. 

<9i> 4^ ^3.^ H4°m IC(58b)^r 42 4<y--&(VDD2)4 ^5 ^4*J ±4(D5) 

AH1 3^4 7l§ M0SFET(M0)4, 444CVDDH 4£ MOSFET(M0)4 3^44 
*H?4^ §)£t 0EL. H(48H ^#4 cflo|e| 4444# 44°fl 44^(01" 

^^Kr ^4fHS, ^ 44-ff ^-g- M0SFET1:(M1 44 M4)# ^444- SEth 4-ff 
Hi 43 2=44*1 ic(58b)^ 444 44^f ^-g- M0SFETCM1 44 M4)4 444 
44441" 44°fl ^44 ^ efl °1 ^ -§"444 44ff- ^h-§- M0SFET(M1 44 M4) 
4l^f44 ^iMi)2] ^g-44# 2:444 4^4^:4 lift 244±r ^^'M 
(H444 &-g-)# 4 ^4tt4. 

<92> 7l§ M0SFET(M0)4 *N 7l4444(GND)£l -^44^1: -g-^Hr ^4fr ^ 

^-g- M0SFET#(M1 44 M4) 44£ ^ 4§ MOSFET(M0)4 4-ff-44 S^t- ^r44°fl 4 
4 ^4fK04 2"44 ^^(2i,4i,8i f-)f- 44. 444 44ff 

-^-g- M0SFET1:(M1 44 M4H14 ^5}^ ^4^(0^ ^#4 ^ EL £4*H 

4 0EL €#(48)21 4444 4^4 ^7ll# 44 4fe 4^144^4 cflolEl 4=* 

sl-oi^ 4^ 44444 431 4444 €4. °H 44, 4^-44 444^ 
4o]ei 5.44^- ic(58)fe a4 4444 44 444fe 44* 31444 444 ^4 
44*11 43- 4^ ^fM 4^ 4^114 44 
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4°]%- ^^-w M*M1 €4. ^3., E.5^olti IC(58)S1 ^5 ^r^H 4 

^ 4^51 Sl^MH-§- ^H v # t *1^(R)# M0SFET(M0)4 

ae}^= aHoi] ^#ai?j =sHti IC(58)5] ^#-fHi)# *W*M1 €4. 

<93> £ 12^ £ #^1 4-^ q-g- ^S^i^ (Active Matrix Type) EL S.M^^) 

<94> £ 121- %^r^, £ H^ofl 4€- 4€- ^^tt.-iflE^^ EL ^ 
^4°J(SL)4 cflolEi ^4°J(DL)2l 31*1-^44 tiflo|sj OEL €#(68)^ SL^Hz EL 5. 
Al *H(62)4, ^ ^R4°Jlr(SL)i: ^ jel4°W64)4, Cll ° 1 ^ ^ 

4°Jir(DL)i- 3R> cflo]B| H^o]^(66)l- ^4OT-. 

<95> OEL €#(68) 44£ ^ 3^ete!(SLH i^l^ o]7>^ nfl Ajufls]^ 

Tfl £4. OEL €#(68) 44^ f-43°-5. t-flojEi #^4^(^)4 ^^fl ^4^1(SL) 

A}.o| oil 3^r€ 4°l-£^ £^£4. OEL €#(68) 44£ ^ ^4<i!(SLHl 

^-^2] +?M±7\ ^%3k ^-A]^] cflojEl ^^ol(DL)°ll CW^A}^ 4^ 

51 ^7} *l7\S\o] #<£o) zj^ Tg-o y^l-Tfl o)5} ^ , 

o>£ ^^sl-ol^l i^fe OEL €#(68)i^ 3°*H ^71-^O.S^l ^#44 &7fl 

€4. 4*1 ^H, H s V: £*Kr OEL €t-(68Hl-b £ y <K^ £44 #^s]b ^d\) 
4*1 OEL €#(68)^ ^w 0 H^ #tf}7} ^^^4. 
< 96 > i?J ce}olHl(64)b 4^7fl£| ^^-4^1:(SL)i i^l^-i 4°J£ 
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<97> $)o]t] H5folw](66)fe ^^7l^>P>4 dlojEiAl^l -g-#<5Hr Hl^r 1^4 

<98> o}^^) EL oi^ z\)o)b\6\) til^^ ^efl^ 5Efe li^i- 7Mrr # 

^HlJlt OEL €«:(68H ^-^^711 €4. ^3:2, 0EL €#(68) AA^r 

< 99 > ■ OEL €#(68) AA^r £ 13*11*121 £oj € ^%-%x]W)Q #3llHM(0LED)S ^ 
^£4. ^M^, ^ ^x^i( 70 )^ 7l^^^(GND)4 ^Tll^l(OLED) *}°}°\] 

^^l^^KOLED)^ ^ ^111 TFT(Tl)^-; ^1 TFT(Tl)^ ^ 

^S.^ 7]^^ov^( GND ) 0l i 34=.^ ^12 TFT(T2)sq-; ^2 TFT(T2), ^^(SL) ^ 
e}^(DLH HHEief^KDL) ^ -g-^-s]^ ^3 TFT(T3)s]-; ^1)3 TFT(T3) 

^ *fl2 TFT(T2)^ 7)}°}^A, c-11o]E^Bl<el(DL) ^ ^13 TFT(T3H ^^f^ *)U TFT(T4) ; 
^11 TFT(Tl) ^ ^2 TFT'(T2)2l 7])o}^A^ 7l7^*l^(GND) ^^H^l 
^(Cst)l- ^wlW. *1U vfl^l 7^14 TFTCTl xfl^l T4)fe N Ef«y MOS-FEm ^€4. 

<ioo> ^ »14 TFT(T3,T4)^ ^^e)-oi(SL)^.5.^1 $\ ^MlH -s-#*H 

£ ^S*l 7>^S1 ii^>5f Hell<y^7} A>o]^ ^Sfl^l; c^Aj^jT). 6].^e^ ^ 

^(SL) #2] &<&o] *R1^1 £^ ^(Threshold Voltage : Vth) o}*}^ H <LB ^ 
# -fM*r>ll ^4. o] $3 ^ ^4 TFT(T3,T4)5l £ Ej-^yRH c^o] e! b}o]#(CL)S^e1 
3 clM^^-CVcD^ *)13 ^ *fl4 TFT(T3,T4)2l ii#7><4 t^He^I: z}-zl 

TFTCTD^l 7\}o)E.#A°\) °A7}^^ o}^] ?fls|ME-)(CstH ol^ tij-tflS. 

, ^1 ^ ^12 TFT(T1,T2)^1 i^E}<y 7l 7_H|-^ ^ ^ TFT(Tl,T2)5l i^7fsf Hefl 
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444 ah^ xd^n^A 44 4444 HH444(VdH 41 TFTCTiH 4434 & 
^4. 

<ioi> afli TFT(Tl)^ 44^ 4 o m444 3H444(Vd)4 44 44 ^4 

44 H314444^ 4^-1- 2^*H tiH&^CVdH tfl-g-sKr 44^ 44444 
(GND)4 €^#444(VDD) a>o]o] ^^ofl <^fl ^7]lt^-^(0LED)-i: 4444 £4. 
42 TFT(T2)^ xfll TFT(T1)4 4-n- D 14 4444 4l TFT(T1)44^ 4^* <^4 

44 4<^44 44. 

<io2> 4^i)44(Cst)Tr 4°1444(Vd)4 444'3-(GND) 4°14 4444 41 
TFT(TD4 4°1^444 ^71-4^ 444 4 H4°J44-§-4 4^44 4444 444 
44444(0LEDH °j7}s]^ 4 5Lefl 0 j7R> ^4 «J3*M1 44*144. 

<ios> o^7]4 <y§] dH^i -§-44^ 4^4:^ 4^h§: ^44^r 4°]^ ^4°1«1 

(66)^ 4^r^ 3144 H.4°lJi ICS. 4444. 
<104> £ 14^ ^3 ^Alolloll tr|-s. ^ojgj j=^o]t^ 444^ £4°1 

4. H 15^r £ 14^1 £44 44 4°14 H4°1*I 1 04* 4 43 AS 444^ 

£4°1^, s. 16-& H 14*11 cfloit^ h4°1^ IC41- 44*1 444^ 

£4°14. 

<i«5> £. 14 44 H 164 42:44, H4o]tt](66)^ 4t4 4^ ±^ OH 4 H 

4°1«- IC4#(72a ( 72b I 72c,...)4 ^144. 4^4 4^ ii dH4 H4°l«- IC-^- 
l-(72a ) 72b,72 C( ...) 44^ #4^ 4(cascading)44. 4ff- ii 3H4 H^ojti ic 
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^t(72a,72b,72c,...)fe 71^^ ^/sfl^ (74a)4, 7)^^ ^/3fl^(74a)S.^- 
t]9\ 7l^^#i ^W^Mfe #-ff iil tllojEf =E}olti IC(74b)l- ^llM. 
<ioe> 7]^*I# ^/^l^(74a)^ ^ ^tf^S.^ ^€ 7l§ ^^-(Iref)* : §- 

^ £^*§ EflolEl IC(74b)i <?l7>t4 33^.(0 

^(74a)^ X|l ^ O 0-^(VDD1)4 7l^^^(GND) 4°H 3^r€ XU 

^7}(D1)4, X|l ^KDl)^ ^*KS^ 7lX^oJ.^( GND )^ ^ 

XI 2 ^ XI 3 ^7KD2,D3)2}-, XI 2 ^3 ^>(D3)^ XI 2 3 o g-^(VDD2) 4°1 

°fl 3^f£ XI 4 ^7}(D4)5]- ; X14 i7}(D4)5|- 3Ht*l^ 

X)2 #<^(VDD2H 33^4 o}-g-ei HHe| HeH« IC^l 71^^-1- # 

^*>7l ^ XI 5 iflU ^7}(D5)# ^wR>4. o] nfl , ^3 ^7>(D3)^ #-ff i 

i*§ c-flolEl je^u ic(74b) 2.^4 ^51 XU ^} ^3 i^Ri £*KD1 

ifl*] D3)^r N Bf^ M0S-FETS ^^M, XI 4 ^ Xl5 i^Rl £*KD4,D5)£- P 4 0 t] 
M0S-FETJL ^€4. 

<107> oli-s] ^a.^, *fli ^^(VDDl)i: °]-%-& ?HHH 44 XI 1 iSR 1 £ 

7}(Dl)i^ 7l§ ^(Iref)7> XJUXl Sj-al, X|l i^H 1 £4(D1)4 ^HM^f- 

X)2 ^7>(D2)ol]J£ 7]£ #fKlref)7} ilTll €4. XI 2 €^(VDD2) 

4 X12 i4(D2H X14 ^7>(D4)^fe X|2 ^41 3 ^4(D2)# -f4 

<^ JlJL^ 7l§ SlfKlref) ^^f-7> il7l| £4. XI 4 £4(D4)4 #^4^ 

1- ^*Hr XI 5 ^iH 1 i4(D5HJE #<iRV 7)§ ^(Iref)7l- J-JeLXI sjji 0} 
Si 3$ ii 3Me1 c^oiti ic^-(72b) 6 fl '^44 °] #4. ols. ?]*H, ^l 0 l^i 
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j=eH*l(46) ifl S.-E- ^ iif cflojE-) B.b}-o]w lC(74)^fe ^^-7} ?]7>€ 

<ios> cflo]Ei ce| 0 | a. IC(74b)^ ^«g-^(VDD3)4 *fl5 £*KD5) 

4°H 7)& M0SFET(M0)S1-, all 3 #<?H)(VDDH 7]& MOSFET(M0)4 *%%3. 

°] 33.1- ^WKOEL €(68)i 3^r€ cflolH-l ^^Ji- z}zH ^^(i) 

€ *#wRr ^ ^#-¥f ^-g- M0SFET#(M1 ifl*l M4)-ir 5E$, # 

it ^H^ tlH^ HeW* lC(74b)^ ^#ff- ^g-g- M0SFETCM1 vfl*l M4)4 t])o] 

3 #^-5Kll- 4°H1 -§-^H ^3it ^-g-B- MOSFEKMl vfl^l 

M4)^S^-Eio 1 ^-g-Al^-g- 2^«H #^3^ S^Rr i^R 1 

<109> 71$ M0SFET(M0)4 t^l *fl3 ^ D a-€(VDD3)S] ^^^^ 11 S ^iHr 3J*H?- 
MOSFETl:(Ml vflxl M4) ^ 7.1$ MOSFET(MO)^ 

^ 2 nafl5l 3#-fH2i,4i,8i €4. ^€if 

^-g- M0SFET1-(M1 vfl^l M4HH ^g-sq^r ^fKO^ ^f5] Jf^Hf, ^ EL 

$ oel €#(68)^1 ^11- $7fl 3^ nn*}®^ ^ 

t-lHE-l je.bH« ic(78)^ nsl ^V^] x%E\ #5^Rr A°]*}7) 

, c-floiE^ ^e^oiti ic(78)£] ^ ^1-^1 44 4^4 *HMH& *H V 1- & ^ 
sj-uffi] 4lKR)-§- -S^SH 4$ MOSFET(M0)4 4°H ^#a]^o.^ tflo]E] 

H^ojti IC(78)4 ^H*M1 €4. 
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<no> 5L 17£ £ ^fil ^14 -iAHHl 4€r 31 j=epo}«l^ 51^1 
4. £ 18-S: 51 17^1 HAl^ aa nflolEi ^ej-ojy ic^l- 7fl^3°.S ^^Mrr 
5L^o1ji, £ 19fe 51 17^1 51*1 £ ^ 3^ He ^olti. ICJfl- tfAflSl q-Bl-ifl^ 

<m> £ 17 tjj^ E 19# %^>^, c-llojEi eleH ^(66)^ ^ £4: H 

4°1-M- I C-?-^ (76a, 76b, 76c,... T^l^-tf. 4^3 #-ff cflojE^ JE.EHy.icJf 
l-(76a,76b,76c, . . .) AA^ ^(Cascading) £4. *d^t H5}°m i C 

W2a)fe 7)^d^ ^^/sfl^(78a)5f, 7]$^ ^/^^(78a)iiL^4 4 7)^# 
4*fl ^-g-sl^r #ff- ^e|-o)ti. IC(78b)# ^l W. 

<H2> 7)$&%- ^#/2fli^-(78a)^ 7^ ^^^( GND) o.^H.Ei ^£ 7i- ^^^-(Iref) 
1- ^^H- 3^ cflolEi H5}olti. IC(78bH ^7]-^4 6>^Ei ^Qj^. 7 j- ^ 

fKOt- °J^M #ff- ii dHEi -e]-oly IC-^(76H ^7}^^ <*m# *>4. 4§ # 
^- ^/2|)^(78a)fe afll #<^(VDD1)4 7l^^^(GND) 4°H1 3^r£ *U 
£*KD1)4, Till ^7>(Dl)sf 5]St *fll Ti^CVDDlHl 3 

^ ^2 i^R 1 4i7KD2)4, 7)12 i7KD2)^ 7l7^^(GND) 4°H1 3^r€ 

^13 ^4*J i*KD3)4, afl3 4i*KD3)4 ^^-nlei 5)5.1- 7 )z]#<&$. 

(GND)<^1 o^sl <y^*V ^ tflolEi ^E|olw lC4(72b)S 7)^^ # 

€*>7l ^4 ^44! ^7}(D4)4, *fl3 i4(D3)4 #-ff4*l 5]St ^*K51 

^ 7l^^^€(GND)ofl °>^5i jE.4°liL IC(78bW 4^*1 

lf# ^44 4^ *ll5 ^4^ £4(D5)-t ^4tt4. °1 «fl, t)15 £4(D5)^r 
iil He^-ol a. ic(78b) i4H i^l &4. ^1 ^ all 2 ^4^ £4 
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(Dl,D2)fe P MOS-FEm ^4^, *fl3 4*1 *ll5 i^R 1 4i4-(D3 44 D5)^r P 4^ 
MOS-FETS ^34, *fl4 ^ all 5 ^^R 1 ^>(D4,D5)fe N 4^ MOS-FET5L ^44. 
<113> o]s.<S) 7l44«SHKGND)-i- °l-§-4 4^45^ l.i^l *fll 

i4(Dl)^l 4^-11314441- -f-*H 7)^ 4^(Iref)7f s]JL, ^1 ^4 

^4(Di)4 ^st ^44^ *)12 ^4^3 i4(D2)i£ ^<H4 7^4^ 

(Iref)7f sinf. ^ 2 i<?]4 £4(D2)-& 7l^4-Ff(Iref )fe 43 i4*J £ 

7>(D3)S1 7flo|fe^l-l- ^ll^^H 43 ^4^ £4(D3)°il£ ^44 71^4-fHlref )» iL 
57]] #4. 444, *ll3 ^4^ £4(D3)4 4^He] ^44^ *fl4 

^4(D4)ofl£ ^oj^j- 7l$4fKlref)7> 137)1 44, ^4 ^4^ ^7>(D4)4 ^4 4 
^4 4^ cfl44 H4°lw. IC4(76b)^li ^4 71^ 44(Iref)7> Jl^tH 44. 
t{|3 ^4(D4)4 ^4441 43 ^4^ i7>(D3)4 4^4^ 3^* TM3*Kr 71)5 

i^^i £4(D5)fe 4fr ^=L*§ 3143 ^44* IC(78b) 4^ 4^-Uref)* ^4 
4?fl 44. 434 444, cfl°14 3=444(66) 4 4^ 4h*§ 0143 

h44« IC(78b)ofl^ ^4 4^-7> 47>4 ^ $14. 
<H4> c ^ 0 |^ ca|.ojti IC(78b)fe 7fl2 444(VDD2)4 *H5 ^4(D5) 

4°H1 ^4 7l^ M0SFET(M0)4, 7112 444(VDD2H 4# M0SFET(M0)4 ^1^- 
si 4 4fM3 ^44 OEL 4(68H 3143 44441- 44*11 ^4fr 

(i)# ^-^Kr ^444, ^ ^4fr- MOSFETKMl 44 M4)# ^444. ^4, 

4fr 3143 IC(78b)^ 44^ ^4^ ^4 M0SFEKM1 4*1 M4)4 i 

44441- 4°H 3^44 314441 -§-444 M0SFEKM1 4 
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4 M4) 0.^-43 ^4-?Ki)3 ^44^ 2^44 4-^-4^ li^f S^4xr 
3i4(51*144 4 ^144- 

<H5> 7]^ M0SFET(M0)4 4^1 ^3 444(VDD3)2l ^#44# 115- ^4tt 

^-g* M0SFET#(M1 44 M4) 44^ n 7^ MOSFET(M0)4 4ir44 33.f- 
44.^4 ^4if(i)4 ^^(2i,4i,8i -^4tI1 514. °144 

^#-8- M0SFET#(M1 44 M4H4 -?#sqfe 3*HKi)^ -^-M 444, ^ EL £44^ 

4 ^4 OEL €#(48)4 4444 4^4 44* ^Tfl 5]^ 7W4i4 $)o}t] 44 

4°J# 444 44*HH -sq^fl 444tA €4. °H1 44, 4ir*14 3s# ^*Rr 

dH4 H^ojy IC(58)fe ^4 ^5}f1 44 444tt 4ff--& ^l^^l 44°1 ^4 

4^1 4 5- 4^ ^IfM 5fe 4^7fl 4 44*lH4 44«-^r 4«14t11 3 4. 
, cfloiE^ h4 6 1 « IC(58)4 ^ 444°fl 44 4^7fl 4 4-?M)4-8- ^ <Hh 
444 44(R)4 4^4°} 7ls MOSFET(M0)4 ^4£^- 4°H1 ^44°-S.4 3144 
J=4<?m IC(58)4 44-f!-(i)-i 4444 €4. 
<H6> 7l§ M0SFET(M0)4 4*11 *fl2 444(VDD2)4 -^44-§- ^4fe ^44 

^-g-g- M0SFET1:(M1 44 M4) 44£ ^ 4§ M0SFET(M0)4 4fM4 T^tHI 
44 ^44 ^3440)4 2^4 ^4^(2i ( 4i,8i f-)# ^#4>ll 44. °144 ^44 

^-8- M0SFET1-(M1 ifl4 M4H4 ^4-ff(i)fe ^#4 444, ^ EL £4^ 

4 OEL 4#(68)4 4444 4^4 47111- 4t11 4fe 71^44^4 4014 44 

441- 444 44*HH 44 444t11 44. °H 44, 4444 ^^.l- 4^Kr 
01014 ^4°1«- iC(78)fe ^4 T^fl 44 444^ 44# 4444 444 ^4 
4Y°fl 43- 4€- 44&# 4tt 4^4 4fMH4 44«r ^^I^VtII 44. ^4-^ 
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, tj)o]E] je4°1* ic(78)2] 4^ ^-4lH 44 4^4 s) 4-fM14-§- 441- ^ 4^ 
444 4*cKR)^- 4444 7l§ M0SFET(M0)4 zl^H ^olofl ^4 ^^4 3144 
= bH« IC(78)4 44^-(i)* 4444 . 

[#44 M-l 

< u 7> 4#t!: 44 44, 4 4€ EL £44^4 ^ 44 g 4H£ 444 31 
o]4 £L4°m ic 4*11 7 .i^ # = ^/s^t- ^444 4^444^^44 44^ 
1- d]44. je.444 ifl 3144 H44« ic°fl ¥H4^1 ^4J>s4 444 44 
b\ H4°l « IC#44 44 #344* #4 ^ 5a 711 44. <>H 44, £ 4^ 
EL a4sN3 ^ 44 4 44 ^11 444^-3. 44 ^ 44 4 44 

^4 *)H44ir #4 4^11 44. £4, 44 #§1441- 4^-44-2-^4 45M- 
^44 *U44 ^ 44. 

<iis> 44 444 44-1: M 4^444 £ 4^4 4^444 H444 44*Kr 4 
444 444 43 4 ^44 4^44 4 =r 4# 344. ^mni, 4 444 4^4 
44£ 44*H4 el# 4^4444, EL 444 4^ ^-^4^ 4€- 44 

£44*H1 4-8-1 44^ 34 4*3444 -§-444 4 ^ 44 344. 444, 
4 4^4 4 £4 ^4^ M44 4^14 4^4 4*114 4] -§--2.3. 444tt 34 44 
4 4*1 ^4 ^4*11 4*11 444 444 4 344. 
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1] 

2] 

4 l $a°H, 

#7] 7)7^^ A>«J]6fl $£Jjt iXfS)-, 

^"71 ^-ft^ 5]St 71*13^41 A i 

7),^^ i^*] ^7fl- 2" « H7l^ 2^5^ tfl-g-^ £ 

#^*H #7,1 cflolE^^oll-ofl ^#^-71 4^2] ^-g- 
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3] 

3^ $3.1% ^hei #71 ^#-g- ^h*i 

4] 

2 *oHl &<>W, 

i7> ^ ^g-g- N H^<^ #7} ^4? # 

aJ-3£^| ^7)) £4 e^^^e^MOSFET, Metal-Oxide Semiconductor Field Effect 
Transistor)^ ^SLg. ^MS.-^H'fc S.^]^^ OH^ ^-§-^1 . 

#7] *)]l s)5L# T^*rH^ ^7) 7) ^#^3)- 

^"71 ^'31 c-flolE^ JELzHti ^33)5.^ ^7)-^ jELefl^ £ 



1020020051087 2003/2/25 
$7] afl2 m 4°H 3^r€ ^4 ^3*1 

A oM z\)o]E] ^^-ofl ^^^-1- ^^>7l all 5 ^3*1 

6] 

Til 5 *H 

aiU Lfl*] all 3 N Bf<g ^ Aj-^.^- tij-c^ ^711 

^^(MOSFET, Metal-Oxide Semiconductor Field Effect Transistor)^ 
7] 

. Til 5 *M $X«\*\, 

a 0 V 7 ] A}4 ^ a]) 5 ^7}^ P Ej-g 7^7} ^ tiVEall Jl4 MM 

iEi(M0SFET, Metal-Oxide Semiconductor Field Effect Transistor)^ ?A^c ^^AS ^> 
b ^^E5.-4cluil^l>: S^l2)l^^ cflole) ^-g-#*l. 

8] 

711 5 

^7l 7113 ^*1 ±Z}±: #7] ^ $3.%'tfl°]tf ^o}v $q$\3.d\) <£z\]£\6]x] 
9] 

711 3 %hi &oh, . 
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#7l 71^^^- -^/sfli^r, 

7l^i^^4 ^12 4°H 3^r£ ^l ifl^l i^W, 

#7l ^1 5\5L^t ^t\5m #71 7112 ^£ 

all 2 ^3*1 i*^, 

#71 ^12 ^3*1 rM-af 7l^^^€ 4°H1 3^T=M #7l 7112 ^*1 ^7}# Tjo. 

#7l ^3 ifl*l Si ^#^^ 717^0^0)1 4^ 

Si #71 TJ-ff CflolB] ^-f-f«Hj ^^1- ^^^f7l ^ *fl4 ifl^l ^7} 

#71 7)13 ^^1 ^7fO| X^C^ ^#^5=4 7l7^J^ofl ^ ^ 3f 0>^- 

Sl #7l CflolE] HBl-Oltf. ^Sjj^ i^^l E.5fl°l ^ofl 

7fl5 ^3*1 £*>f- ^til^ ^-8: ^-^0.5. £ r tr ^^SS-^jtil^^ S^IS}]^ 
^ ^1°1^ ^#*1. 

■ t^tt 10] 

^11 9 %H1 fl<>H, 

. #7] Till * ^2 4^*1 £*K? P ^% ?i7} AV^nl- ti J- £ ^ £7)] ^ E^j 

^BKMOSFET, Metal-Oxide Semiconductor Field Effect Transistor)^ ^-§- ^%°-3l t\ 

i^^} in 

Til 9 f£d\] &o]*\, 
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*113 lfl*] *ll 5 i4)*l £*Rr N Ef 0 J ^ ^ AV^.nV yj-r^j ^ 

^(MOSFET,. Metal -Oxide Semiconductor Field Effect Transistor)^ ^ ^r$°-3- tffc 

["^T^ 12] 

all 9 1M 5U<>H, 

^-71 ^15 ^3*1 £7Kr #7l ^=L*g cil o] b-I s.eHti 5.ofl ^IsH*] 

[^T 1 ^ 13] 

all 1 %H &<>H, 

#7l £A)sfl^ i^H tflolE-1 ^^-ef^f-^1 JS^ofcf ^£ <yuj 

^71 € T^^lfe W^M(VDD)3f £3m#€(0LED) #31 
^-^^(0LED)# ^^^}7l 7116 ^7j-<2f, 

^-71 ^16 ^3*1 ^7 r fir 3HM3# ^^K^ ^^^(VDDH 3^f£ 71)7 

^71 ^7 ^*1 i7h, ^ dHE-1 aj^-Sl-Olofl ^^5)^ d(M # 

A o^l *fl6 ^ all7 i^^l 4i7>o] ^ojH t-flolEi ^ ^8 i^*l ±z\ 

ofl 3^3^ all9 i^*l i7}<4, 
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#7l *fl6 ^ ^7 i^*l TIMS l^^^(VDD) 4°H %4?$6\ 

t) T^*l • 
J^U" 14] 

#71 #-ff- iil dl^Bl ^Jffe #71 ^fMl 7l^H A oM ^H^l cflol 

til- fl^ iif u-floiel Hel-oiti ^s}^, 

#7l #-ff iil C-flolE^ HeH« 333^41 #7l ^^^-1- ?]7>^-4 -^Alcfl o] 
15] 

*fl 14 %H1 S1<H^1, 

#71 #4 £^<8 3HEi ^olti 

#71 *d^4 7l7^oJ-^ A} olo,l ^fj. 

#71 3*Hf ^3*1 i*}^ 3^*13 Sl^l" "T 2 "^ #7l 3^=H 

#7l 3*1* i$*l 2 n efll 371^ SM^r tfl-g-BfVfe- i^^l 

i7}#^ Ai^SH A o V 7l dl^lB^^^l;^ ^^>7l ^ ^#ff- ^-g-g- ^ 
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16] 

*ll 15 *M &°]*\, 

$7] &4 iil H-SMa 3*|33.*r ^-71 ^*Hf ^-g- i^^l 

[^^17] 

*fl 15 5U<>H. 

#7l ^*1 £*r * *^-g- ^3*1 i^*^ N Bl-SJ #7} ^ A> 

^-ni- ti> £ ^l ^ ^4 Eg^jAEj (MOSFET , Metal-Oxide Semiconductor Field Effect 
Transistor ^ H-ful vfl ^ ^l^o] z\)o]t] . 

I^lr 18] 

2)1 15 %H 5£°H, 

^11 2 71^^ 4°H1 3^r€ 2iU ^7f^ ( 

#7] Till i44 #fr D l5l 5) T^*r^ ^"71 7l^^^ofl %4?& 

2)12 i^^l ^>Sr, 
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0>^-Bl #7] #ff- £^ Cfl Ol H-i y. ^^5)^2] ^o^j c^o] # 

*fl2 ^3*1 i7>2f ^|3 ^SHl 4°H 3^r€ ^14 i^^l i7|-fif, 
#71 ^4 ^H*l ^7}^- #^-n) ^ ^7l *)]3 33^4 

of.-ir^ #7] #4 iil ellolE-1 *fl5 ifl^J 

I^t 1 ^ 19] 

18 %H1 5^1, 

#7] ^]i ifl^l ^13 i*}^ N ef^ #7} «KE*fl 331 -§:4 s$ 

*1^eKM0SFET, Metal-Oxide Semiconductor Field Effect Transistor)*?! ^J-g- ^ 
§Rr £A]j4|^SJ 0]o]Ei t^#*]. 

[^*o V 20] 

18 5a<>H, 

#7l ^14 ^ *fl5 ^*rTr P ^ #*1- ^ al£7|l #31 Jl4 e^*) 

iEi(M0SFET, Metal-Oxide Semiconductor Field Effect Transistor )°A 7 A-=- ^r$°.S. 

l^*} 21] 

4 18 %H1 Slol-H, 
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22] 

A i6 *<h 5a°H-, 

#7l 7l^*Hf ^/afl^-fe, 

7l^^^€4 *fl2 4°H 3^r€ *fll ^*1 i*}^, 

#7l ^1 ^ff-Pjei 5)Sf ^^VH^- #7} 7412 ^^l 3^r€ 

^12 i^*l i7>4, 

^71 ^12 ^3*1 J^Sf 717^^ Afolofl ^ 2 ^3*1 i*}* ^ -ft 

^l^AlJlofl -§-#*Hr *H3 i^*l ^7ffif, 

51 ^71 91^ -83^8 CilojEl ^^^}7l ^ *fl4 ^3*1 ±Z\ 

^-7] *1]3 i7}<4 3^13 ^SjvE^ 7l7^^0l) 34^4 o>-g- 

5i ^71 ^3-% ^#ff- ^}$\ Hefl<?l ^7H1 

Tils i^m ^l^Rr 3-1- ^.e-s ^ n ?a s s-^ni tii xjii ^ a] in ^ 

23] 

*fl 22 %H1 5&°H, 
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#71 afll g *fl2 ^3*1 P ^ #5^- tiVt^l ^7)1 5L4 S^flxl 

i^l (MOSFET, Metal-Oxide Semiconductor Field Effect Transistor)^ ^-fc- ^-2-5. 

I^U" 24] 

^| 22 *M SX*\*\, 

#71 *I13 tfl^l * 4i7l-fe N 4^ ^ #3^ ^5^1 #31 5l4 e$ 

^liE^ (MOSFET, Metal-Oxide Semiconductor Field Effect Transistor)^ ?ASr ^-^^.S. 

^ n m. S.-f-nl til € ^ £*1 sfl ^ ^1 til °1 El 7^ #*1 • 
137*8" 251 

22 *M SW*!, 

#71 ^3*1 . ±.*Rr #71 ^ CllojEi H5l-ol« ^^^l H^SH*] 

b ^-g- s>fe t^'S 3.-f-wH€^ ^Alsfl^^ cflolBl 7*#*l I. 

1^7^ 26] 

4 14 %H1 floH, 

#71 S^H^^ ^ ^-2^1-51 Hx>^>nf ^£ ^ 

#7) H 7^#*lfe 7]X^oJ^ (GND) 4 ^Tjl^^(OLED) #o]ofl ^^£)ol ^Tfl^- 

M(0LED)4 7*«r7l ^1*1 ^16 ±z\sH-, 
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3*1 i*>4, 

^7 £7>, ^eK] ^ cflo]B) ^e^l AM 3 ^^Sl 

#7] . afl6 ^ ^7 ^3*1 7])o}^ c-flolEi *d^°J ^ *118 ^3*1 £ 

#71 5^16 ^ *ll7 ^3*1 di7}Sl tIHS ^^5} 7l7^^(GND) A>oH ^£ 7)1 

^#*1. 

27] 

«^ ^1*H, #7l ^ ^2}- 0 d#4 cflolE) ^B^d-tir *lH*Rr 

£ cfloiEi ^47} ^wl£ Msfl^si ^g-#*H ^^H, 

#71 #71 *d^ ^H*§ Cfl-olEl ^^515.4 M 

#71 °j7m A o V 7l ^^MS.-^ltil^i ^ xfli cflolBl 

olf-ofl DllolEl# ^*Rr ^Tfll- £f-*Hr ^ -UK 1 O.S ^J=3.--f-*Hfc fi. 
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28] 

#7l ^*Bf °J7>^ ^Ajofl AV 7l £s t-flolEi ^33^ f^3^r€ M 

t *Iff- 4^*8 CflolE| ^H^S^l -8-71 *}7}S}^ ^Tflfif, 

Ajsfl^^ 0)olE| 
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